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: Table 1. The dirmensions of general gravity wertlstor

(mm)
600 750 900 1000 1200 1500
1440 1800 2160 2400 2880 3600
> ~ 760 950 1130 1260 1500 1900
Fl| uf - ~ 600 750 900 1000 1200 1500

1200 1500 1800 2000 2400 3000
100 150 150 200 200 200
900 1120 1350 1500 1800 2200
370 460 560 620 740 930
450 560 670 750 900 1120

TOTMMOUOT™mO

Table 2 Vertiation rates of general ravity ventiator
Temperature differences  Ingtallation height _Flow rates per unit area(m3/min/m?2)

(Godigh, 1989 .’ between indoor and  from the ground (m) Wind speed(m/s)
' ' outdoor
Awbi, 1991 ; Boulard et 4., 1996 ; Ayad, Q) - 3;’6 42?0 551 723
1999), (Teitel and Tanny, 1999 10 504 557 690 869
- Papakongtantinou et 4., 2000), . 15 617 661 776 939
Guohui, 2000 : Mistrioti 20 713 752 85 1004
(Guohui ISMOS 25 796 822 926 1065
e al., 1997) 30 873 %04 90 1123
: 5 485 540 676 858
10 686 725 83 986
0 15 80 873 93 1098
20 970 998 1078 1200
25 1083 1110 1181 1295
30 1188 1210 1278 1383
Talel 2 (Sungsan enginee-

, ring, ventilator manufacturing catalog).

Figure 1 Figure 2

Finure 1. Schermatic of general vty vertilstor Finure 2. General orawity werntilstor instlled in & tie
rrafUfsctUing compant
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Control volume General gravity ventilator

(43
v

——
Window ’—/ 9.5m
|
le
I«

(CFD : Compu-
tational Fluid Dynamics) 25m
Finure 3 Dorngin and contral solume of CFD madel
—>
—>
—>
—>
—>
Finure 4. Cortesl volurme with windows beinn ind uded
B0mx25mx7.5m
(Patankar, 1980 ;
Dunnett, 1994. ; Valey et d.., 1997 ; (Stratfication)
Kulmala, 1997 ; Lu et &., 1997 ; Xue and 1T 13m ’
Shu, 1999). 75m
, 120 (
51 2 ) 50mx25m
120 625m’ .
C ) ( (Control  volume)
) Table 3
2.
' Figure 3
Figure 4 Figure 5
, Table 4
1 Tahle 3. Murmerdcal condiions tested in this study
' Variables Conditions
Fiaure 3 Temperature difference between indoor and outdoor( ) 0,5 10,15 20
g Wind speed(m/s) 0,1, 25, 5 75, 10
. (LxWxH) Wind direction(degree) 0, 45, 90




30

SIMPLE 4.
(Semi-Implicit Method Pre-
ssure-Linked Equations)

(Wall
function) (Neutral zone) 0
(Under-relaxation)
Finure 5. Bourdary eonditions for aumensal srrdlation
Fixed velo-
i) (Fixed velo- o), R (Redirculating flow)
L '3
(Fixed pressure) 10
! max @ n+l ® n < 10—3 (1)
' 153,469 Figure 6 Figure 7
(Temperature boundary condition) (Tetrahecion) o '
(Ungtructured grids) , Table 1
HCI
3 (neck) 0.2m :
' 0.5m 700
(m’/min/n)

FLUENT 5.5(Fluent inc., 1998)

(Finite-volume method)

(Upwind differencing scheme)

Foure & Schernatic disgrarm and mesh
Deneration of Oranity weetilstor

Table 4. Bourdary conditions used in this sty

Wind incidence Boundary conditions
ange(’) North wall ~ East wall ~ South wal ~ West wal ~ Windows
0 Thin Fixed Thin Fixed _ _
, , , - Fixed the vertilstor neck for the
15 glxe_d glxe_d Fixed Fixed oressure, petimetion of flow mies
velocity velocity pressure pressure Temperature
90 Fixed Thin Fixed Thin

pressure wall velocity wall
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Figure 9
1. (Odeg), Figure 10
(90deg)
Table 5 ( .
) ( , ) (Riskowski et d., 1998) Figure 9 Figure 10
(Windward,
Figure 8 5 (Leaward, 5 )
2.5m/s
, 25m/s
50
80.00 '%7 - X
o 70.00 —+— Odeg /A 2w ,,/57;\
s —&-45deg £l E e e—
2@6000 —A— 90deg| / 235 o/ey//m
> % 200 /Z 5 30 e
&g 40.00 A 5o e —
%ESO-OO -m-ﬂv&//e/l i 2 _Mu Y B
é 20.00 gi 5 :ig
o == =
000 200 400 600 800 1000 1200 = o j '
Wind speed (m/s) ° ’ ) Wind speed (m/s) ° ° "

Foure & “Wertilstion rates with diferent wind directions

and specdsAT = R

Foue 9 Vertilstion rates with differert wind speeds and
ternpemtlre diferences when wind is blowing parmlel 1o the

Iennitidingl direction of the buiding

Table 5. Cakulsted wvertilation rates of general orendty ventilstor with vanous sonditions

(e min/m?)
Wind Wind speed(m/s)
direction g_??\peraturg ;
ifference between

(deg) indoor and outdoor( ) 05 L5 25 5 [ 10
0 11 3.8 6.6 139 215 29.1

5 19.1 20.0 209 24.7 29.7 35.8

0 10 26.2 276 283 314 357 40.7
15 315 33.0 338 364 404 451

20 356 37.0 373 402 435 470

0 29 89 150 301 45.2 604

5 19.2 19.2 21.3 333 474 61.6

45 10 26.6 27.0 270 36.2 49.1 62.9
15 318 32.6 323 388 50.7 64.3

20 36.1 37.1 36.9 412 522 65.2

0 32 9.7 16.3 32.7 49.2 65.6

5 190 18.3 218 %5 51.0 66.8

90 10 26.6 25.7 265 380 525 67.6
15 29.7 313 305 403 53.8 684

20 36.0 36.2 a7 421 55.1 69.5
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&\80
£
E6 3m's
£
< 50
S -0
£ | eee—— -85
§z - i
8 o =20
Lo . . 3m/s
0 2 4 6 8 10 12
Wind speed (m/s) ’
Figure 10, Wertilation retes with diferert wind speeds
and errpecatune differences when wind is blowing
pemendictlar 1 the enotdingl direction of the 2.
buikding
(Lu et 7.5m
d., 1997) (m) 10m
10m
SPSS 10.0k (P <005 Figure 11 Om/s , Figure 12
(One-way . 2m/s 15m/s
ANOVA) ( 5 10, 15
, )
Table 6 . Table 6 (Papadakis e a., 1996 ; Midtriotis et (&
d., 1997) )x100
(P < 0.05) . : 0.5m/s
Table 7 1 (2000 )
Table & The restt of onewey anahsis of variance for independert vardable
45 deg 90 deg
Independent Low wind speed High wind speed Low wind speed High wind speed
variable (0" 1.5mf9) (25 10mly (0 15mf9) (25" 10mls
AT WS AT WS AT WS AT WS
Significance level, P .000 840 871 .000 .000 862 953 .000
1) AT : Tempaaure dfference bawem indoor and autdoor
2 WS: Wird speed
3) Sgnficance levd P06
Table 7. Average wind speedims) of industrial dties for last yearl2000)
Annud
Jan Feb Ma Apr May Jul Aug  Sep Ot Nov  Dec Average
Daegu 2.3 31 29 28 23 2.3 2.2 18 15 15 19 2.1 22
Ulsan 19 2.8 2.6 2.6 19 19 21 19 24 17 19 20 21
Masan 19 2.6 24 24 23 2.3 2.6 2.2 24 20 20 19 23
Yeowu 59 5.7 49 48 38 2.9 38 31 56 44 50 4.0 45

Suwon 21 19 17 15 13 12 21 2.1 20 14 13 12 17
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Figure 11, Companson of vetildion rates by both using

existert desion data ard computirg by GFD with
no wirkd conditionin S

Figure 11 12

2 3%
15m/s
41%
15

O 15m9

39%

29" 41%

Figure 12. Companison of ventilstion rates by both Lsing existent

(25" 10ms)

design data and computing by CFD with differert
wind directions, wind speed 15 ms

Table
2
(Table 1
G+H)
2 2
, 2 2

(Migtriotis et d., 1997 ; Shinsake, 1997).

(Slope)

(Yoon and Hoyano, 1998)
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